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S1 Total Synthesis of 2-N,N-Dimethylamino-3-phenylpropanamine (DMAPPA)
Materials: All chemicals were purchased from Aldrich and used as received unless otherwise specified. THF was dried using an in-house drying system, all other dry solvents were used as purchased from Sigma Aldrich
Equipment:
1 H NMR spectra were recorded on JEOL spectrometers (Lambda 300 and Eclipse 400 at 300 MHz and 400 MHz respectively) and referenced to deuterated solvents. Circular dichroism (CD) measurements were obtained with a JASCO-J815 spectropolarimeter fitted with a Peltier temperature controller. UV/Vis data was recorded using a Perkin Elmer Lambda 35 UV/Vis spectrometer.
S2 General procedure for the synthesis of N-Boc-
Phenylalanine, 1a
S-(L)-Phenylalanine (6.6 g, 40 mmol) and t-BuOH (30 ml, 320 mmol) were added to a stirred solution of NaOH (1.8 g, 450 mmol) in H 2 O (44 ml). Di-tert butyl dicarbonate (8.92 g, 40 mmol) was added dropwise to this mixture over 1 h and the reaction was stirred under nitrogen for 12 h.
Thereafter the mixture was extracted twice with pentane (2 × 30ml). The organic fraction was extracted with sat. NaHCO 3 (3 × 30 ml), the four aqueous phases were combined and acidified with NaHSO 4 solution (100 ml, 2 M) to pH 3.5-4. The precipitated product was obtained by extraction with diethyl ether (4 × 30 ml), dried over MgSO 4 and the solvent removed under vacuum to give a viscous colourless oil. (9.60 g, 91%) S3 General procedure for the synthesis of N-BocPhenylalaninamide, 1b 1a (9.70 g, 36.6 mmol) was dissolved in dry DCM (100 ml). DCC (8.29 g, 1.1 eq 40.26 mmol) was added, and the solution was allowed to stir for 15 mins. Subsequently, HOBT (5.44 g, 1.1 eq, 40.26 mmol) TEA (16.32 ml, 3.2 eq, 117.12 mmol) and NH 3 (4.77 ml, 1.3 eq, 47.58 mol) were added in this order. The reaction mixture was set to stir under nitrogen from 0 o C to RT for three days
The reaction mixture was filtered by vacuum filtration and the solid washed with DCM (70 ml). The filtrate was washed with sat. NaHCO 3 (3 × 30 ml), 5% citric acid (3 × 30 ml) and brine (3 × 30 ml) before drying over MgSO 4. The crude product was obtained by solvent evaporation under reduced pressure. The white product was used without further purification. Yield: 6.70 g, 70%
S4
General procedure for the synthesis of Phenylalaninamide Hydrochloride, 1c
1 M Hydrochloric acid was generated in-situ, by the addition of acetyl chloride (2.13 ml, 30 mmol) drop wise to MeOH (15 ml) at 0 o C over 1 h. To this N-Boc phenylalaninamide (0.30 g, 1.13 mmol) dissolved in MeOH (15 ml) was added dropwise over 15 mins. This mixture was allowed to stir for 1 h from 0 o C to RT. The solvent was removed by evaporation under reduced pressure, and dried under vacuum. Purification by triturating [MeOH/diethyl ether, 2/98] gave a bright white solid. For use in the next step the neutral form was required, hence the product was suspended in DCM (50 ml) and treated with a few drops of 12 M NaOH until ca. pH 13 was reached. The layers were separated, and the aqueous layer extracted with DCM (3 × 20 ml). The organic phases were combined, dried with MgSO 4 and the solvent removed in vacuo. Prior to the next reaction the salt was neutralised by treatment with NaOH to give the product. Yield: 0.12 g, 65% Pd/C(5%) (0.4 g) and phenylalaninamide (1.20 g, 7.3 mmol) were dissolved in dry methanol (150 ml) under nitrogen. Formaldehyde (7.69 ml, 94.9 mmol) was added and the reaction mixture heated to 60 o C for 1.5 h with stirring. Hydrogen gas was then bubbled through the mixture for 2.5 h while heating to 40 o C.
The reaction mixture was then filtered after cooling; to the filtrate was added small amount of water until phase separation occurred. The mixture was then extracted with DCM (3 × 40 ml). The organic phases were combined, dried with magnesium sulfate then evaporated in vacuo to give a pale pink solid. Yield: 1.16 g, 
S11 Isodesmic Model for Self-Assembly of BTPPP
Values were taken at λ max = 508 nm corresponding to the H-aggregate peak. A agg and A mon were taken as extinction co-efficients at the lowest and highest temperatures assayed respectively. Figure S11 . Plot of the average stack length DP N for BTPPP in water: a) As a function of temperature at 5 x 10 -5 M b) As a function of concentration at 60 o C. Figure S12 . Characterisation of thin films of BTPPP: CD spectrum, films were prepared by casting solutions (1 x 10 -4 M) onto quartz slides and allowing the solvent to evaporate slowly in air. 
S12 BTPPP: Characterisation of thin films

S13 BDPPP: Polarised Light Microscopy
Figure S13 -Polarised optical microscopy image of BDPPP: under crossed polarisers at RT, scale bar = 50 µM.
